Preoptic temperature was changed by circulating water at various temperatures through the thermode. The flow ra.te through the thermode was 25-30 ml/min, and the temperature differential across the thermode was less than 02°C at all perfusant temperatures.
Three protocols for changing preoptic temperatures were carried out on each animal at each ambient temperature to determine if experimental protocol affected the animal's response. Only one protocol was used during each experimental period. In case I, the preoptic temperature was decreased in steps every 15-20 min with no recovery period between temperature changes. In case 2, the preoptic was alternately heated and cooled for periods of 15-20 min, again with no recovery period between temperature cha.nges (4). In case 3, periods of preoptic cooling were alternated with recovery periods of equal length (6). Figure 2 shows representative responses during two experiments on animaZ Ra10 at 10°C ambient temperature.
In Fig.  2~4 , the rabbit responds as predicted by a shifting set point hypothesis; in Fig. ZB 
RESULTS
During preoptic cooling, rectal temperature increased at an average rate of 0.6"C/h during each experimental protocol. The total increase in rectal temperature was greatest during the case I protocol, because of the absence of recovery periods during the experiment. Both metabolic responses shown in Fig. 2 Thermoregulatory responses other than metabolism did not differ significantly between the two response types. The data for both response types were averaged and are shown in Table 3 . Vasomotion as indicated by temperature of the ear was significant (P < .Ol, sign test) in the direction for heat conservation during the first cooling period of an experiment, but the mean heat conservation due to ear vasomotion was less than 3 % of resting metabolism at each ambient temperature. Changes in back skin temperature, and breathing rate in response to POAH cooling were not significant by the sign test. There was an increase in oxygen pulse, milliliters of 02 consumed per heart beat, at ambient temperatures of -8,0, and 10°C with preoptic cooling (Table 3) . This may indicate an increase in heart stroke volume if we assume the AV difference in 02 is constant.
Behavioral responses appropriate to heat conservation, such as assuming a ball posture, were noted in response to low ambient temperatures and at the onset of preoptic cooling during every experiment. 
?2 =t 2 (7) -58 =t= 1 (3) 241 =t 5 (2) 246 =t 9 (7) 251 =t3 show two distinct metabolic responses to preoptic cooling (Fig. 2) . Response type A is defined by an adjustable set point with a fixed preoptic thermal sensitivity (a). Response type B is defined by a fixed set point with an adjustable cy. Preoptic temperature change leads to one response type or the other (Fig. 3) A few experiments were found at T, -8"C, which gave a PPR, but it is possible that these were fortuitous.
Values can be determined for an equation which explains both response types. For CPR, R, -RI = S(T, -T,J (X -Th)
where RI is the measured metabolism, the function [S(T -T,f)] is the slope of metabolism on preoptic temperaiure, Th is preoptic temperature, X is the preoptic temperature at the intercepts of the slopes of [S(T, -T,f)] at different ambient temperatures, R, is the minimum nonthermoregulatory metabolism at X, and T, is a weighted skin temperature (. 15 T, + .85 Tb). These factors are either measured directly or calculated by extrapolation of the slopes of heat production on preoptic temperature. To determine S and Trf, the function [S(T, -T,f)] is plotted against T,. The slope of the function is S and the intercept with T, is T,f. Constant values for the CPR for ambient temperatures 0, 10, and 20°C are : R, = 2.25 W/kg S = 0.044 W/"C -"C Trf = 37.8"C X = 40.5"c PPR can be described by the same equation. Using the set points (X's) from Table 2 , for ambient temperatures 0, 10, and 2O"C, the equation indicates an initial response less than 0 in PPR. Below the set point or X, a T,f can be calculated at each ambient temperature for PPR by assuming S as a constant of .044 W/OC -"C. At ambient temperatures of 0, 10, and ZO"C, these values are 48.3, 5 1.3, and 54.3 "C, respectively.
At T, of --8"C, both CPR and PPR are immediate to changes in preoptic temperature.
However, extrapolation of the slope of metabolism on preoptic temperatures of the CPR shows that X has assumed a new value of 41.3"C. Substituting this value into equation 3, and still assuming an s of 0.044 W/"C -"C, we obtain a T,f of 42.3"C. Extrapolation of the metabolic slope of PPR gives the same value of X, but at T,f of 47.3"C.
What or where is the T,f? It should not be assumed that it is anatomically localized or a measurable temperature. It is
